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Priciny onemocneni
‘IHIavnim zamérenim epidemiologie zustava identifikace pricin

nemoci a mechanismu jejich Sireni

Etiologie: Véda a studium pfi¢in nemoci a jejich zpusobu
fungovani
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Etiologie onemocneéni

"1Soucet vSech faktoru prispivajicich k vyskytu
nemoci

Faktory agens + faktory hostitele + faktory
prostredi = Etiologie nemoci

( Environment )
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Trojuhelnik je zalozen na modelu prenosnych
nemoci

Agens: priCina nemoci

Hostitel: organismus, obvykle Clovek nebo zvire, ktery je nositelem
nemoci

Prostredi: prostredi a podminky mimo Clovéka nebo zvire, které
zpusobuji nebo umoznuji pfenos nemoci

Cas: piedstavuje inkubaéni obdobi, oéekavanou délku Zivota hostitele
nebo patogenu a délku prabéhu nemoci nebo stavu.
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Jak lze zastavit epidemie?

_1Alesporni jeden z prvku trojuhelniku musi byt:
(1) zasazen
(2) zménéno
(3) zmeénéno, nebo
(4) odstraneny z existence, takze onemocneni jiz

nepokracuje v rezimu prenosu a zpusobech infekce

Jak? Vycisténi prostfedi, zména chovani, oCkovani,
leky atd.
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DalSi dulezité terminy

epidemiologie
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Nemoci jsou klasifikovany podle infekcnosti a
prenositelnosti

_IK prenosu infekCni prenosne
nemoci dochazi prostrednictuim:

horizontal transmission (e.g. polio, nfluenza, typhoid)
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Vertikalni prenos infekcnich prenosnych nemoci

" IPrenos z jedince na
potomka prostrednictvim
spermii, materskeho
mléka, placenty nebo
vaginalniho sekretu

fetus

Priklady:
Kvasinkova infekce,
nepatitida B, C, vzteklina
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Horizontalni prenos infekcnich prenosnych

nemoci

"IPrenos infekCnich agens z
iInfikovaného jedince na
vhimavého soucasnika (jinou
osobu)

Priklad:

1. Bézna vehikula (nemoci pfenasené krvi, vodou nebo
potravinami)

2. Patogen ve vzduchu (TB, chfipka)

3. Vektorem prenaseny patogen (malarie, dengue,

zapadonilska horecka)

A. General Transmission

Abiotic environmental factors

* Wind * Inhalation of spores
* Water * Entry into skin

=3
N

Animal vectors
* Mosquitoes (malaria, dengue)

—

* Fleas (bubonic plague)

—

B. Human to Human Transmission

Direct
Contact

Indirect
Contact

Droplets

Airborne

Fecal - Oral r*

survive long this way

* Eg: Ebola, Bordetella pertussis

* Pathogens aerosolized and stay
[ Walkby  infective
* Eg: Influenza, Tuberculosis

* Pathogen survives best inside the body
* Eg: HIV, Herpesviruses, Ebola

* Pathogen survives harsh environment
* Pick up pathogen from surface or air
* Eg Influenza, norovirus

* Pathogens are in droplets, but do not

* Through contaminated water or food
* Eg: Cholera, Norovirus, Shigella

Il
S

U
C

|
|

I



m

<

prenos

=
QD Y e
—



1. Primy prenos:

' INemoc prenasena primym fyzickym
kontaktem

Priklady:
Dotyk kontaminovanych rukou
Kontakt kuze na kuzi

Libani
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2. Neprimy prenos:

Nemoc se prenese, pokud
jsou patogeny nebo latky
prenaseny pres vcCleneny
organismus (vektor), jinym
organismem, prostredky
nebo procesem na
vnimaveho hostitele, coz
vede k nemoci

Priklady:
kontaminované
predmety

vektory

vzdusné proudy
prachoveé castice
kapicky vody

voda nebo jidlo
oralné-fekalni kontakt



Onemocneéeni lze klasifikovat dle zavaznosti a
trvani:

1 Akutni - porucha s nahlym nastupem, relativné zavazna a kratka doba trvani pfiznakd (napf.

chfipka)

Chronicka - vyviji se pomalu a pretrvava po dlouhou dobu, ne-li po cely Zivot (napf.

tuberkul6za)
Subakutni choroba - pfechodna faze mezi akutni a chronickou (napf. endokarditida)

Latentni agens: agens zUstava po urcitou dobu neaktivni, ale poté se aktivuje a zpUsobi

onemocnéni (napf. varicella-zoster — plané nestovice - pasovy opar)
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Vzorce onemochneéeni

Infection Prevention and Control

Susceptible host
A person who is potentially
vulnerable to an infection

& ® /
Understanding
the chain

of infection

g
£
«Q

Portal of entry
Site through which a pathogen
can enter the susceptible host
and cause infection, such as a
T urinary catheter
. or central line
{

Infectious agents
Pathogenic (disease-causing)
microbes such as bacteria,
parasites, viruses, or fungi

\
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Reservoirs

Hosts or habitats - such as
humans, animals, or environment
- where infectious

agents live

and reproduce
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Prirozeny prubéh onemocnéni

"IPre-patogeneze: Nez agens zareaguje s hostitelem
Patogeneze: Pote, co agens reaguje s hostitelem

PozdéjSi faze zahrnuji vyvoj aktivhich znamek a
priznaku.

Klinické koncové body jsou: uzdraveni, invalidita nebo
smrt

Kazda nemoc ma prirozenou historii progrese, pokud
neprobéhne zadny lékarsky zakrok a pokud onemocnéni
muze pokracovat
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4 Bezna stadia onemocneéni
1. Faze vnimavosti (predchazi nemoci; riziko
ziskani nemoci)

2. Faze pre-symptomatického onemocneéni
(zacCina expozici a naslednymi patologickymi
zmenami pred nastupem symptomu)

Inkubacni doba: zaCina expozici a naslednymi
patologickymi zménami pfed nastupem pfiznaku
(infekCni onemocneni)

Latence: doba od expozice klinickym pfiznakum
(neprenosna chronicka onemocneni)
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Learning Check

1Vyskytlo se onemocnéni ve stadiu vnimavosti?
Jaké mohou byt nektere rizikove faktory podporujici rozvoj onemocneni?
NeocCkovane dité je nachylné k spalnickam
Konzumace alkoholu na cirhozu jater

Vysoky cholesterol, obezita, typ osobnosti: srdecni choroby

Co by monhlo byt prikladem presymptomatického stadia nemoci?

Ova strevnich paraziti ve stolici zjevne zdravych déti.

w =
QY —

I
—
—



4 Bezna stadia onemocneéeni

*3. Faze klinickeho
onemocnhneéni: kdyz se objevi
priznaky a priznaky choroby

Copyright 2001 by Randy Glasbergen. www.glashergen.com

4. Faze uzdraveni, zdravotniho
postizeni nebo smrti

(ovlivnéna fadou faktoru, vCetné

doby detekce a lécby) O ttatk if you have it for loneh instead.

of a cheeseburger.”




Learning Check
JUvedte priklad stadia klinické nemoci?

Nachlazeni ma kratké a mirné klinické stadium a
témer kazdy se rychle vzpamatuje

Pokud bezne nachlazeni trva kratkou dobu a clovek se zotavuje
pomerne rychle, jak byste klasifikovali jeho zavaznost a trvani?
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Zobecneny priklad prirozené historie nemoci

Usual Time
of Diagnosis

Pathologic Onset of
Exposure Changes Symptoms

ey

Stage of Stage of
Susceptibility Subclinical Disease

Stage of Stage of Recovery,
Clinical Disease Disability or Death




Identifikace pripadu

_IPripadem je osoba, u ktere byla diagnostikovana nemoc,

.......................
.........................
................

L,
#
-
»

........................................................

Santrancisco i

© Index case
=22 Sequence of onset . i
. Kaposi's sarcoma
. Pneumocystis carinii pneumonia :
O Other opportunistic infection
. Multiple diagnoses
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Primarni pripad, indexovy pripad, pacient
nula

"IPrvni pripad onemocneni v populaci je primarni
pripad.

Prvni pripad choroby, ktery epidemiolog
identifikoval, je tzv. ,index case”

H
Poznamka: ,index case” neni vzdy primarni
pripad.

=
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Sekundarni pripady

"10soby, ktere se nakazi a
onemocni, jakmile se do

Severe Acute Respiratory  Middle East Respiratory COoVID-19

populace dostane nemoc sy"dE:,TpewédszfJ o O e GRS aReat oY)
Ti, kteri jsou nakazeni ' A | ' w* * I nw-m'

kontaktem s primarnim 'ﬂ 'w i“) w “w
pripadem N o - ey

On March 11, 2020, the World Health Organization declared COVID-19 a global pandemic. The last pandemic

PFiklad: PFipad MDR TB
(primarni) od Chiapas, ktery

po navsteve v Los Angeles

rozsifil nemoc na cCleny

rodiny (sekundarni).
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RuUzné urovneé diagnostiky pro pripady

Podezrely
2
Pravdepodobny
 Z

Potvrzeny

Podezrely: jednotlivec nebo
skupina, kteri maji vsSechny
priznaky a priznaky nemoci /
stavu, ale nebyli identifikovani
jako nemocni, ani dosud nebyli
spojeni s podezrenir: =~
patogen




Ruzné urovné diagnostiky

‘1lJakmile bude lekarovi k dispozici vice informaci
(napriklad vysledky z laboratore), obvykle
upgraduje svou diagnozu

Pokud jsou splnena vsechna kritéria a splnuji
definici pripadu, je pripad klasifikovan jako
potvrzeny.
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Kategorie prenasecu nemoci



5 Hlavnich typu prenasecu

1. Aktivni prenasec: osoba, ktere byla
vystavena patogenu (organismu zpusobujicimu
chorobu) a ve kteréem agens pretrvava, mohl se z
nemoci uzdravit, ale stale je infekcCni

2. Rekonvalescent: osoba, ktera je nositelem

patogenu a je ve fazi zotaveni z choroby, ale stale
infekCni
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Typy prenasecu

[13. Zdravy (nebo pasivni) prenasec: osoba, ktera
byla vystavena patogenu a ktera patogenni castice
obsahuje, ale zatim neonemocnela ani nevykazuje
zadne priznaky choroby. [Casto se oznacCuje jako
subklinicky pripad]

4. Prenaseci v inkubacni dobeé: osoby, ktere byly
vystaveny patogenu a obsahuji patogenni Castice,
postupne vykazuji priznaky a jsou schopne
prenaset nemoc
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Typy prenasecu

5. Intermitentni prenasec: osoby, ktere byly
vystaveny patogenu a ktere patogen obsahuji a
které mohou Sifit nakazu na ruznych mistech nebo
v ruznych intervalech.



Urovné prevence nemoci

_ITri hlavni urovneé prevence nemoci

Primarni prevence
Zamereno na zdraveé lidi
Cile jsou:

Podpora zdravi
Prevence expozice
Prevence nemoci
Priklady:

METHOD

TIMELINE

STRATEGY

FOCUS

EXAMPLES

Imunizace, hygiena, vzdelavani, medialni kampané

Primary

Prevention

Proactive

Implemented
before individuals
have acquired risk
factors for
perpetrating
physical or sexual
abuse/violence.

= Decreaserisk
factors

+ Increase
protective
factors

+ Promotes
positive
behaviors

Individual
students, student
groups, student
leaders,
families,
communities,
organizations,
social change

Social
media/poster
campaigns, anti-
bullying
trainings,
healthy
relationship
skills building

Secondary
Prevention

Reactive

Implemented after
individual has
acquiredrisk
factors forabuse
but before
perpetrationhas
occurred.

« Addressrisk
factors

+ Promote
bystander
behavior

+ Risk-
reduction
strategies

Potential
perpetrators,
potential
bystanders,
Potential
victims,
everyone

Self-defense
classes, safety
planning and
strategies,
resources

Tertiary
Prevention

Reactive

Implemented after
Individuals have
perpetrated
physical or sexual
violence and the
problemis
potentially chronic.

= Prosecution
and/or
treatment

= Crisis
intervention
services for
victims

Known
offenders,
known survivors
or victims of
physical/sexual
assault

Crisis hotlines,
victim services,
court advocacy,
offender
registries,
prison
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Urovné prevence nem~~¢

The Levels of Prevention

ISekundarni prevence

PRIMARY
Prevention

SECONDARY
Prevention

TERTIARY
Prevention

Zamereno na nemocne jedince

Definition

An intervention
implemented before
there is evidence of a
disease or injury

An intervention
implemented after a
disease has begun,
but before it is
symptomatic.

An intervention
implemented after a
disease or injury is
established

Intent Reduce or eliminate Early identification Prevent sequelae
causative risk factors | (through screening) (stop bad things from
(risk reduction) and treatment getting worse)
1 Ta¥ Example | Encourage exercise Check body mass Help obese
Cllem -Ie' and healthy eating to | index (BMI) at every | individuals lose
. . . prevent individuals well checkup to weight to prevent
ZaStaV[t nebo Zpomallt progreS[ from becoming identify individuals progression to more
overweight. who are overweight severe
v s b s t t l 7 or obese. consequences.
Onemocnenl a Za ranl rva emu Adapted from: Centers for Disease Control and Prevention. & Framework for Assessing the Effectiveness of Disease and Injury Prevention. MNWR. 1993.41[RR-3}':. 001.
Available at: http: /Awww.cde.govi/mmwr /preview/m mwrhtml /00016403 . htm

poskozeni vcasnym odhalenim nemoci a
lecbou
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Urovné prevence nemoci
ITerciarni prevence

Zamereno na lidi s chronickymi nhemocemi a postizenim,
ktere nelze vylécit

Cilem je:
Predchazet dalsSimu postizeni nebo smrti a omezit dopady
postizeni rehabilitaci
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KEY Epi CONCERPT:
Stadni imunita

Populace je povazovana za
rezistentni proti invazi /
Sireni ID na zaklade
predstavy, ze pokud je
populace nebo skupina
vetsinove chranena pred
onemocnenim ockovanim
(> 85%), je
pravdepodobnost vyskytu
zavazne epidemie omezena



Stadni imunita
_llmunita stada vytvari bariéru pro primy prenos

infekci populaci

Nedostatek vnimavych osob zastavuje sireni
nemoci skrz celou skupinu

w =
QY —



Stadni imunita

Why didnt you say in the First place? We could have vsed this new
all-in-one vaceination rather than the tradbional muttiple in jections
Oh welll We'll do & this way next year . ., How aloout that!

Cil imuniza¢nich programu v
oblasti verejneho zdravi:
dosahnout co nejvyssiho, az
100% pokryti oCkovani, aby se
zabranilo vyskytu i jednoho
pripadu




Onemocnéni, proti kterym lze oCkovat

Antrax Mor

Cholera Zapal plic
Plané nestovice Obrna
Zaskrt Vzteklina
Némecke spalniCky Nestovice
(zardénky) Skvrnita horeCka
Zloutenka typu A Tetanus
Zloutenka typu B Tuberkuléza
Chripka Tyfus
Spalnicky Tyfus
Meningitida Cerny kasel
PFiusnice Zluta zimnice
Pertussis
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Factors associated
with an increase in
risk of disease

Age, Sex, Race
Genetic disposition
Religion, Customs,

Occupation
Marital status,
Immunit

Biologic
Chemical
(poison,smoke)
Physical
(trauma, radiation)
Nutritional
(lack, excess)

Temp, humidity
Altitude, crowding,
Housing,
Neighbourhood
Food, milk, water
Air pollution, noise



Pojmy spojené s nastupem chorob a
prenosem

" |Hostitel
Agens
Zivotni prostredi
Kontaminovanée predmety
Vektor
Prenasec - aktivni
Inkubacni doba
Rekonvalescence
Zdravy
Intermitentni
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Chain of Transmission

- Infectious
&\/ Agent

| Susceptible
Host

Reservoir

Chain of
infection

Portal of
Entry

Portal of Exit

Mode of
Transmission
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‘I =
—



Retéz infekce

_|Etiologicke agens
Zdroj / rezervoar
Cesta vystupu
Zpusob prenosu
Cesta vstupu
Nachylny hostitel
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Next Sick Person Germs
(Susceptible Host) (Agent)

+ Babies s Bacteria
& Children s Viruses
s Elderly e Parasites
s People with a

weakened immune

system
s Unimmunized people
s Anyone

How Germs Get In

(Portal of Entry)

¢ Mouth
s Cuts in the skin
s Eyes

Chain AGERGIRP. 'y VVhere Gerr
f AR . oo
0 R il 1Y I ¢ Animals/Pets

Infection \Re#

L]
+« [Food
‘ + Soil
o Water
Germs Get Around How Germs Get Out
{Mode of Transmission) (Portal of Exit)

» Contact (hands, toys,
sand)

+ [Droplets {when you
speak, sneeze or
cough)

« Mouth (vomit, saliva)
s Cuts in the skin (blood)
¢ During diapering

and toileting

stool)
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Formy nemoci

Klinicky

Akutni

Subakutni
Neklinicky
Preklinicky
Subklinicky
Chronicky (trvalé)
Latentni

Characteristics of
the Organism (Pathogen)
= Type (viruses, bacteria, fungi, parasites)
= Ability to imvade host
= irulance
= Degree to which it causes disease
= Number of arganisms

Characteristics of Portal of Entry
the Host * Eyes
* Lack of effective * Mucous membranas
registance * Respiratory tract
- ﬁhanges i hast » Placania
defanses * Broaks In host barriers

+ Tissua destruction

Mode of Transmission Reservoir
+ Direct contact * Humans
* Droplets + Animals
* Vectors Portal of Exit * Emvironmental
= Ajrborne surfaces

= Respiratory tract

= Genitourinary tract

= Gastromntastinal tract

= Skin‘mucosal surfacas
* Placenta

= Blood

=
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Zkoumani infekcénich chorob

1Stanovte diagnozu
UrcCete konkréetniho agens
Popiste podle osoby, mista a casu
UrcCete zdroj agens
Urcete zpusob pfenosu
|dentifikujte nachylné populace
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Kroky pri zkoumani pandemie

" IDefinujte pandemii
Prozkoumejte populaci
Hledejte kombinace promeénnych vystihujici
zpusob Sifeni
Vypracujte testovaci hypotézu
Doporucte kontrolni opatreni
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QY —



Determinanty ohniska onemocneéni

' INa zaklade bilance nemoci v populaci
vs. stadni imunita
nemoc omezena na jednoho hostitele
prenos musi byt relativne primy
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immunized and

ﬁ healthy

not immunized but

still healthy

*=

y

I imuni

adn

Efekt st

Herd Immunity

A

Susceptible

P

Transmitting

Sustained
transmission

Susceptible

Transmitting

case

k)

case

f—

Transmitting
case

Transmission

terminated

Susceptible
(indirectly protected)

Immune




Inkubacni obdobi

"JCasové obdobi mezi infekci a prvnimi pfiznaky onemocnéni
Ruzna onemocnéni maji obvykle ruznou inkubacéni dobu a
priznaky

Infection

Time

Incubation period m

ii Latent period’ ‘ Period of communicability
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Inkubaéni doba ruznych onemocnéni

Clinical

course of measles

Incubation period
( 7-18 days before rash)

-18 -17 -16 -15 -14 -13 -12 -11 -10

18 days before
rash

Exposure happened
the earliest 18 days
before rash

Prodrome Rash
{about 4 days) {(about 4:_8 days)
\J L4
Y s -7[-6]-5 [4T3[-2]1 I
4 days after
rash
4 days before Is the probable
rash end of
Is the probable start of infectiousness
infectiousness
The case can
SEPIO Meet, 18-20 May 2011 b® identified 5

here

nCoV Weibull (this study)

nCoV gamma (this study)

nCoV lognormal (this study)

SARS (Donnelly 2003)

SARS (Cowling 2007)

SARS Hong Kong (Lau 2010)

SARS Beijing (Lau 2010)

SARS Taiwan (Lau 2010)

SARS meta (Lessler 2009)

MERS (Assiri 2013)

MERS (Cauchemez 2014)

MERS South Korea (Virlogeux 2016)
MERS Saudi Arabia (Virlogeux 2016)

B ncov
B sARs
B MERs

o

10
incubation period (days)
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Eradikovana c¢i eradikovatelna onemocneéeni

in Data

S5 C

-------------
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Key facts about eradicated and eradicable diseases  PEEE

Smallpox
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Folio 113 gagem 0 1
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Rabies
Tuberculosis 2.02 milon 56% increass 1.21 mikion 3261
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